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(57) ABSTRACT 
A turbofan engine nacelle has a downstream section which 
includes at least one front frame. The front frame is attached 
to a stationary portion of the nacelle, and the downstream 
section is provided with at least one rail or slide which extends 
in a longitudinal direction of the nacelle and is capable of 
engaging with at least one corresponding slide or rail of an 
attachment pylon of the turbofan engine. The front frame is 
connected to the rail or slide of the downstream section by 
means of at least one swiveled connecting rod. 

9 Claims, 3 Drawing Sheets 
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TURBOUET ENGINENACELLE WITH 
DOWNSTREAM SECTION 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a continuation of International Appli 
cation No. PCT/FR2013/050938, filed on Apr. 26, 2013, 
which claims the benefit of FR 12/53902, filed on Apr. 27, 
2012. The disclosures of the above applications are incorpo 
rated herein by reference. 

FIELD 

The present disclosure relates to a connecting device 
between a front frame of the thrust reverser of a turbojet 
engine nacelle and a pylon or attachment mast of said turbojet 
engine. 

BACKGROUND 

The statements in this section merely provide background 
information related to the present disclosure and may not 
constitute prior art. 
As this is known perse, an aircraft propulsion unit conven 

tionally comprises a turbojet engine housed within a nacelle. 
The nacelle generally has a tubular structure comprising an 

air intake upstream of the turbojet engine, a middle section 
intended to Surround a fan of the turbojet engine and its 
casing, a downstream section intended to Surround the com 
bustion chamber of the turbojet engine and casing, if appro 
priate, thrust reversal means. It may be terminated by an 
ejection nozzle the outlet of which is located downstream of 
the turbojet engine. 

The assembly is fastened to a fixed structure of the aircraft, 
in particular under a wing or a fuselage, by means by means 
of a pylon or an attachment mast of the turbojet engine fas 
tened to the latter in its front and rear portion by Suspensions 
and which also provides the holding the nacelle. 

There are numerous connection systems between the tur 
bojet engine and the pylon so as to take the best the thrust 
forces of said turbojet engine. Documents FR 2948 636, FR 
2948 635, EP2 221 249, FR 2892 706, FR 2855.494, FR 2 
755942 are particularly cited. 
Modern nacelles are intended to house a double flow tur 

bojet engine able to generate, by means of the blades of the 
rotating fan, a hot air flow (also known as primary flow) 
coming from the combustion chamber of the turbojet engine, 
and a cold air flow (secondary flow) that flows outside the 
turbojet engine through an annular passage, also called 
stream, formed between a fairing of the turbojet engine (fixed 
inner structure or IFS being able to belong to the nacelle) and 
an inner wall of an outer structure of the downstream section 
of the nacelle (OFS or outer fixed structure). The two airflows 
are ejected from the turbojet engine to the back of the nacelle. 
As mentioned previously, the outer fixed structure can 

house a thrust reversal device. The role of a thrust reverser 
during the landing of an aircraft is to improve the braking 
capacity thereof by redirecting forward at least one portion of 
the thrust generated by the turbojet engine. In this phase, the 
inverter blocks the stream of the cold flow and directs the 
latter toward the front of the nacelle, thereby generating a 
counter-thrust that is added to the braking of the wheels of the 
aircraft. 
The means implemented to achieve this cold flow reorien 

tation vary depending on the thrust-reverser type. However, in 
all cases, the structure of a thrust-reverser comprises movable 
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2 
cowls displaceable between, on the one hand, a deployed 
position in which they open a passage within the nacelle 
intended for the diverted flow, and on the other hand, a 
retracted position in which they close this passage and pro 
vide the inner and outer aerodynamic continuity of the 
nacelle. 

These cowls can directly fulfill a function of deflection or 
simply actuation of other diverting means (inner doors). 

In the case of a thrust reverser with grids, also known under 
the name of cascade-type thrust reverser, the reorientation of 
the air flow is carried out by diverting grids, the cowl having 
only one simple sliding function aiming at uncovering or 
covering these grids. Complementary blocker doors, also 
called blocking flaps, activated by the sliding of the cowling, 
allow at least one partial obstruction of the stream down 
stream of grids so as to optimize the reorientation of the cold 
flow. 

In order to support the reversal movable cowls and to 
connect the downstream section to the rest of the nacelle, and 
in particular to the middle section by means of the fan casing, 
this one comprises fixed elements and in particular longitu 
dinal beams connected upstream to a Substantially annular 
assembly called front frame, formed in one or more portion(s) 
between said longitudinal beams, and intended to be fixed to 
the periphery of the downstream edge of the fan casing of the 
engine. 

This front frame is connected to the fan casing by fixing 
means generally of the knife/groove type comprising a Sub 
stantially annular flange, integral with the front frame and 
cooperating with a J or V-shaped groove, commonly called 
J-Ring. 
The upper longitudinal beams are also connected to the 

pylon. 
This structure can also be applied to a nacelle called 

Smooth nacelle, wherein the downstream section constitutes 
an outerfairing of the nacelle and is not equipped with a thrust 
reversal device sliding along beams. 

Thus, the downstream section is fastened, on the one hand, 
to the turbojet engine by means of the fan casing, and, on the 
other hand, to the pylon. 

In the case of an architecture of a conventional nacelle 
called nacelle with duct in C or in D (C-duct or D-duct), the 
downstream section has half-cowls with side opening (at the 
end of maintenance) by pivoting the upper beams around a 
Substantially longitudinal axis of the nacelle extending along 
the fastening pylon of the turbojet engine. 

There is also another type of nacelle architecture, more 
recent, called duct in O (O-duct) and particularly described in 
the document FR 2916426. 

In this O-duct architecture, the downstream section does 
not comprise two half-cowls with side opening anymore, but 
a single-piece cowl Substantially peripheral, and which 
extends from one side to the other of the pylon. 

For maintenance purposes, such a cowl can’t be opened by 
pivoting and is movably mounted by sliding towards the back 
of the nacelle, along the rails or slides disposed on either side 
of the pylon. 

For classical nacelle architecture in C or in D, the nacellef 
pylon connections have no particular difficulty and are well 
known. For the downstream section, the pivoting mounting of 
the cowls on the pylon, allows particularly good accommo 
dation of the relative displacements and other mounting sets 
of the assembly. 

This does not hold true for an Oarchitecture in which these 
adjustment means no longer exist. An example of a connec 
tion system for an O-duct architecture is described in US 
2011/0023450 document. 
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The rails and slide of the downstream structure on the 
pylon are also structural and must thus provide the holding of 
the assembly, the resumption of the forces and their transmis 
sion to the pylon. 

Such an architecture and connection lead to many imple 
mentation difficulties. 
More specifically, as mentioned above, a downstream sec 

tion of the nacelle of the O-duct type is attached, on the one 
hand, to the turbojet engine by a front frame connected to the 
fan casing (interface called A2), and on the other hand, to the 
pylon by means of its slide rails. 

These rails are oriented substantially at 90° with respect to 
the interface A2 of connection to the fan casing. 

This double attachment generates a hyperstatic assembly 
and a major difficulty is to accommodate, between the turbo 
jet engine and the pylon, the assembly tolerances, the related 
displacements under loads as well as related displacements 
due to the thermal expansion of the turbojet engine, among 
others. 

Currently, these related displacements must be taken up by 
the flexibility of the fixed structure of the downstream section. 
This requires an adaptation of the materials used. 
The existing solutions that address this problem of nacelle/ 

pylon connection regard the conventional nacelles with struc 
tures in C or in D, and are not adapted to a nacelle with an O 
structure having a direct connection to the pylon (sliding O 
nacelle). Thus, there is a need for a connection which allows 
Solving this problem. 

SUMMARY 

The present disclosure provides a turbojet engine nacelle 
having a downstream section comprising at least one front 
frame intended to be fastened to a fixed portion of the nacelle, 
said downstream section being equipped with at least one rail 
or slide extending in a Substantially longitudinal direction of 
the nacelle and capable of cooperating with at least one cor 
responding slide or rail of a fastening pylon of the turbojet 
engine, characterized in that the front frame is connected to 
the rail or to the slide of the downstream section by means of 
at least one Swiveled connecting rod. 

Thus, by providing a Swiveled connecting rod between the 
front frame, rigidly fastened to the turbojet engine by means 
of the fan casing, and the pylon fastening system of the back 
section, the related displacements between the turbojet 
engine and the pylon are no longer taken over by flexible 
deformation of the fixed structure of the downstream section 
but by said flexible connection. 

According to an advantageous form, the downstream sec 
tion comprises a rear frame. Such a rear frame can strengthen 
the structural holding of the assembly of the downstream 
section and be used to Support at least partly inner elements of 
the nacelle Such as diverting grids in the case of a downstream 
section equipped with a thrust reversal device or even actuat 
ing means. 

Advantageously, the rear frame is fastened to the rail or to 
the slide by means of at least one swiveled connection. 

In one form, the pivoted connecting joint(s) are oriented in 
a plane Substantially perpendicular to the pylon. Thus, only 
the deformations in the longitudinal (X) and transverse (Y) 
directions of the nacelle are absorbed. The forces in the direc 
tion of the pylon (Z), generally corresponding to the thrust 
forces are thus well taken and transmitted to the pylon. 

According to another form, the Swiveled connecting rod is 
mainly oriented Substantially in alongitudinal direction of the 
nacelle. 
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4 
In still anotherform, the Swiveled connecting rod is mainly 

oriented in a transverse direction of the nacelle. 
Advantageously, the Swiveled connection is a double 

Swivel connection. 
According to a particular form, the downstream section is 

equipped with a thrust reversal device. 
Advantageously, this is a nacelle of the type called O-duct 

type. Although particularly dedicated to nacelles of O-duct 
type such as presented above, the present disclosure is of 
course applicable to nacelles of C-duct type wherein the 
half-cowls are slidably mounted along an upper beam or the 
pylon, and along a lower beam. 

Further areas of applicability will become apparent from 
the description provided herein. It should be understood that 
the description and specific examples are intended for pur 
poses of illustration only and are not intended to limit the 
Scope of the present disclosure. 

DRAWINGS 

In order that the disclosure may be well understood, there 
will now be described various forms thereof, given by way of 
example, reference being made to the accompanying draw 
ings, in which: 

FIG. 1 is a schematic representation of the main elements 
of a fixed structure of rear section of O-type section of a 
nacelle of a turbojet engine; 

FIG. 2 is a schematic representation of various forces to 
which the elements of the fixed structure of FIG. 1 may be 
Subjected; 

FIGS. 3 and 4 are partial schematic views of a fixed struc 
ture comprising a connection according to the present disclo 
Sure; and 

FIGS. 5 and 6 are schematic representations of alternative 
forms of the Swiveled connecting rod. 
The drawings described herein are for illustration purposes 

only and are not intended to limit the scope of the present 
disclosure in any way. 

DETAILED DESCRIPTION 

The following description is merely exemplary in nature 
and is not intended to limit the present disclosure, application, 
oruses. It should be understood that throughout the drawings, 
corresponding reference numerals indicate like or corre 
sponding parts and features. 
As described above, a fixed structure 1 of rear section of 

turbojet engine 10 nacelle with O-duct type comprises a front 
frame 2 substantially peripheral intended to be fastened to a 
casing 11 of a turbojet engine fan and having an interruption 
in the upper portion intended for the passage of a fastening 
pylon 20 of said turbojet engine 10. 
The fixed structure 1 also comprises a pair of side guide 

rails 3, fastened to the front frame 2 and extending in a 
Substantially longitudinal direction of the nacelle on each side 
of the interruption of the front frame 2. These guide rails 3 are 
intended to cooperate with the slides 3' corresponding to the 
pylon 20 so as to allow the backward translation of the rear 
section, as mentioned in the introduction. 

Ofcourse, it is also possible to have the reverse disposition, 
namely the guide rails mounted on the pylon and slides fas 
tened to the front frame 2. 
The structure 1 is intended to support a thrust reversal 

device with grids and further comprises a rear frame 5 
intended to support, with the front frame 2, an assembly of 
diverting grids. 
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According to the prior art, the guide rails 3 are rigidly 
fastened to the front frame, and integral with the latter. The 
result is a structure with a high degree of static indeterminacy. 
The front frame 2 being rigidly connected to the turbojet 

engine 10, and the rails 3 being rigidly connected to the pylon, 
this structure is subjected to significant deformation con 
straints resulting from related displacements between these 
two structures (turbojet engine and pylon) to which it is 
fastened. 

These deformations must be absorbed by the same flexibil 
ity of the used materials to manufacture said elements of the 
fixed structure 1. This obviously limits the choice of the 
usable materials. 

FIG. 2 illustrates some of these deformations. In particular, 
it was estimated that the thermal expansion of the connecting 
rods of thrust resumption 12 between the pylon 20 and the 
turbojet engine 10 could reach about 5 mm. 

The casing 14 of the combustion chamber and the casing 15 
of primary nozzle of the turbojet engine 10 can undergo an 
axial expansion of up to 10 mm. 
The casing 15 of the primary nozzle of the turbojet engine 

10 can further undergo an own expansion of about 5 mm. 
The fixed structure 1 being rigidly fixed to the pylon 20 and 

to the turbojet engine 10, it undergoes a corresponding incli 
nation to the undergone deformations, and which results in 
particular in a raising in the nose of the turbojet engine as well 
as a slight advance of the latter. 

Furthermore, already concerning a highly requested envi 
ronment, such deformations still add local constraints. 

In accordance with the present disclosure, and as shown in 
FIGS. 3 and 4, the front frame 2 is connected to the rail 3 or to 
the slide of the downstream section by means of at least one 
swiveled connection 7. 
More specifically, the front frame 2 is fastened to the guide 

rail 3 by means of a double swiveled connecting rod 7a, 7b, 
oriented in a substantially transverse direction of the nacelle, 
substantially perpendicular to the pylon 20. 

It is also possible to orient the connection in a longitudinal 
direction, depending on the forces to be resumed. 

Note also the presence of a swiveled connection 8 between 
the rear frame 5 and the guide rail 3. More specifically, the 
Swiveled connection 8 is a simple connection having a Swiv 
eled fork. This swiveled connection of the rear frame is not 
present in the form of FIG. 4. 

FIG. 5 is a schematic representation of the displacement of 
the Swiveled connecting rod as shown in the previous 
example. The rotation of the swiveled connecting rod and of 
the slide is formed by the T-profile of the rail 3". 

FIG. 6 shows an alternative implementation using a round 
rail profile instead of a Trail profile, this in order to avoid 
excessive constraints due to the resumption of the moments in 
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the rail profile. The swiveled connecting rod can then be 
replaced by two Swiveled connecting rods forming a deform 
able parallelogram, which can force the slide to remain Sub 
stantially parallel to the end 12 hours of the front frame and so 
to control its orientation. 

Although the present disclosure has been described with a 
particular form, it is obvious that it is in no way limited and 
that it comprises all the technical equivalents of the means 
described as well as their combinations if these enter the 
Scope of the present disclosure. 
What is claimed is: 
1. A turbojet engine nacelle having a middle section com 

prising a fan case of a turbojet engine, and a downstream 
section comprising at least one front frame, wherein the 
downstream section is rigidly fixed to the middle section by 
the fan case and flexibly connected to a fastening pylon of said 
turbojet engine by at least one swiveled connecting rod, said 
downstream section being equipped with at least one rail or 
slide extending in a Substantially longitudinal direction of the 
nacelle and configured to cooperate with at least one corre 
sponding slide or rail of a fastening pylon of the turbojet 
engine, wherein the at least one rail or slide of the downstream 
section is connected to the at least one Swiveled connecting 
rod, and a flange of said at least one swiveled connecting rod 
being directly attached on a periphery of the front frame. 

2. The turbojet engine nacelle according to claim 1, 
wherein the downstream section further comprises a rear 
frame. 

3. The turbojet engine nacelle according to claim 2, 
wherein the rear frame is fastened to the rail or to the slide by 
means of at least one swiveled connection. 

4. The turbojet engine nacelle according to claim 1, 
wherein said at least one Swiveled connecting rod is oriented 
according to a plane Substantially perpendicular to the pylon. 

5. The turbojet engine nacelle according to claim 4. 
wherein said at least one swiveled connecting rod is mainly 
oriented substantially in a longitudinal direction of the 
nacelle. 

6. The turbojet engine nacelle according to claim 4. 
wherein said at least one swiveled connecting rod is mainly 
oriented in a transverse direction of the nacelle. 

7. The turbojet engine nacelle according to claim 1, 
wherein said at least one Swiveled connecting rod is a double 
Swivel connection. 

8. The turbojet engine nacelle according to claim 1, 
wherein the downstream section is equipped with a thrust 
reversal device. 

9. The turbojet engine nacelle according to claim 1, 
wherein the nacelle is a O-duct type nacelle. 
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